Carboxyl methylation of platelet rap1 proteins is stimulated by guanosine 5'-(3-O-thio)triphosphate.
Carboxyl methylation of platelet ras-related proteins, known as rap proteins, was investigated in this study. Platelet membrane proteins of Mr 23,000 incorporated radioactivity in the presence of S-[methyl-3H]adenosylmethionine and platelet cytosol. About 97% of the radioactivity present in the Mr 23,000 proteins was liberated as volatile methanol under basic (1 M sodium hydroxide) conditions. Cycloheximide, an inhibitor of protein synthesis, inhibited incorporation of S-[methyl-3H]adenosylmethionine by 25%. These results suggest that at least 75% of the radioactivity present in the Mr 23,000 proteins is due to carboxyl methylation and not due to the incorporation of S-[methyl-3H]adenosylmethionine into proteins or due to the incorporation of base-stable methyl groups into side chains of arginine, histidine, or lysine residues. Protein methylation did not occur if membranes or cytosol alone was incubated with S-[methyl-3H]adenosylmethionine. Guanosine 5'(3-O-thio)triphosphate increased methylation of the Mr 23,000 proteins in a time- and concentration-dependent manner. Acetyl-farnesylcysteine, a synthetic substrate for carboxyl methyltransferases, completely blocked methylation of the Mr 23,000 membrane proteins. On the basis of one- and two-dimensional Western blots using rap-specific antisera, the Mr 23,000 methylated proteins were identified as rap1 proteins. The existence of the carboxyl-terminal CAAX motif in rap1 proteins, similar to the CAAX motif present in p21ras as well as in the yeast mating factors, leads us to suggest that methylation of rap1 proteins possibly occurs at the alpha-carboxyl-terminal cysteine.